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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyun @IroOC: OIIK.1 cnocoGHOCTH HCHOIB30BATH OCHOBHBIE 3AKOHOMEPHOCTH, JeiicTBYOIHE B
nponecce M3roTOBICHISI MAIIWHOCTPONTEILHBIX H3Je/IHil TPedyeMoro KauecTBa, 3aJaHHOr0 KOJIMIeCTBA NPH
HANMEHBIINX 3aTPATAX 00IECTBEHHOT0 TPYAA; € YACHIU C1eOVIOUUX PE3VIbMAmoe 00y ueHUs:

310. 3HaTb YHMBEPCA/ILHOCTb MAaTEMATNYECKUX METO/O0B B NMO3HAHUM OKPYXXAIOLLEro Mupa

37. 3HaTb 6a30Bble NONOXKEHWS q)yH,ﬂ.aMeHTaflele pasfenoBs MaTeMaTukKn B

06beme, He06X0ANMOM A5

BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy

NPohecCUOHaIbHOW AeATENLHOCTH

y4. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO(*)eCCVIOHaJ'IbHOI\/’I

[eATeNbHOCTU

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1
PEBy}'IbTaTbI N3y4yeHna ANCLUNNANHBI N0 YPOBHAM OCBOEHUA (VIMeTb CDOprI opraHmsayumu
npescTaB/ieHWe, 3HATb, YMeTb, BNaJeTh) 3aHATUIA

JnHeiiHas anrebpa

OrK.1.37 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbLIX Pa3fe/ioB MaTeMaTUKM B 00beME,
HeobXo4MMOM /15 BNafeHNss MaTeMaTUYeCKUM annaparomM A1 06paboTKy nHpopmaumm n

aHa/IM3a JaHHbIX B obnactu I'IpO(*)eCCVIOHaI'IbHOVI [EATEJIbBHOCTU

1.0cHOBHBIE TOHESITHS Kypca BRICIICH MaTEMaTHKA: CHCTEMEL KOOP ANHAT,
OITpe-/IeIIUTelTH, BEKTOPHYIO alreOpy, YpaBHEHIS JINHEHHBIX TeOMETPHICCKIX
00BEKTOB, KPHUBBIX U IIOBEPXHOCTEH BTOPOTO HOPSIIKA;

Nekuymn; MNpakTnyecKme 3aHATUA

OlNK.1.y4 ymeeT paboTaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbLIMW MOLENAMN 00bEKTOB

NPoheccnoHaIbHOM AeATeNbHOCTU

2 BBIYUCIISITH CKaJSIPHBIE, BEKTOPHBIE U CMETIMaHHBIE IIPOU3BEACHIS TS
HaXOXK ICHUA YITIOB MEK Y BEKTOPaMU, H.]'IO]l[a,ZIeﬁ, O6’LBNIOB, pa6OTBI U MO-MEHTa
CHII

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonaTefibHasa paboTa

3.uccmeioBaTh U pelraTh CHCTEMB] IMHEHHEIX alreOpandeckuX ypaBHEHMI
Me-tosamu Kpamepa, o6parnol maTpuis! u ['aycca;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosaTensHasi pabota

4.COCTaRIIATh YpaBHCHU T€COMETPHUICCKHUX O6’beKTOB',

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

S.HpI/IBO[(I/ITB KPHUBEIE U IOBEPXHOCTH BTOPOTO MOPSA KA K KAHOHHIECKOMY BH-/Y,

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

OrlNK.1.310 3HaTb YyHMBEpPCa/IbHOCTbL MaTeMaTUYECKMX METOLOB B
Mupa

MO3HAHWUW OKPY>KaKOLLLEr0

6.[IOCTHHOBKy W METOJBI pENIEHN OCHOBHBIX 3aJ1av, CBA3aHHBIX € IIEPEIUCICHHBIMA
BBIIIC ITOHATHSIMH.

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

OlNK.1.y4 ymeeT paboTaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbLIMW MOLENAMN 00BbEKTOB

NPoheccnoHaIbHOM AeATeNbHOCTU

7.cocTaBIIITh MaTPUILy TUHEHHOIO ollepaTopa B JaHHOM Oasuce;

Jlekumu, MNpakTNYecKme 3aHATUA

8.HaXO,Z[I/ITI> coOCTBEeHHEBIC BEKTOPHI JIMHEHHOTO onepartopa;

Nekuymu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas pabota

9.HepeBOZLIITb I/IH(I)OpMaI_II/IIO C SA3bBIKa KOHerTHOﬁ 3aj/lavui Ha S3BIK
MaTEMaTH-IECKHUX CUMBOJIOB H CTPOUTH MaTeMaTHICCKHUC MO ICTH HpOCT‘eﬁHJHX
CHCTEM U IIPOIECCOB B €CTECTBO3HAHUN U TEXHUKE,

Nekuymu; MNpakTUYecKme 3aHATUS;
CamocToaTefibHasa paboTa

10.B616upaTh METOABI PENICHNUS 3a a4 Ha OCHOBE aHAlli3a IIOCTPOEHHON
MaTeMaTHIEeCKOH MO JIeIIH.

Nekuymu; MNpakTUYecKme 3aHATUS;

CamocToaTtesibHas paboTa

3. CofiepXaHve 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnuua 3.1

CcbIIKM Ha
TeMbl NeKLNiA AKTUBHbIE Uacbl | pesy/bTaTtbl
hopmbl, Yac.
0by4yeHus

YyebHas AesTeNbHOCTb




Cemectp: 1

AunpakTnyeckasn egnHmua: Beiclwas anrebpa

1. 1.1. Matpuupl. Onepaunn Hag
maTpuuamn. OnpegennTens
MaTpuLbl U ero CBOICTBA.
O6paTtHas maTtpuua. Moctpoe-Hue
06paTHOW MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. Hen3MeHHOCTb paHra
NP 3/1eMeHTapHbIX
npeo6pasoBaHnsax MaTpuLbl. PaHr
CTYyMeHYaTon MaTpuLbl.
BbluncneHve paHra Matpuupl ¢ 2 12 1,3,6
NoMoLLLIO anroputma faycca.
Teopema 0 6a3MCHOM MUHOpE.

1.3. CuCTeMbI IMHEWHbIX
ypaBHeHWA. OCHOBHbIE MOHATUA U
onpegeneHnsi. MaTpuyHblin cnocob
peweHus. Popmynbl Kpamepa.
MeTop Maycca. CoBMECTHOCTb
CUCTEMbI INHENHBIX
anrebpavyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).

2. 2.1. BekTopbl. JIMHeliHble
orepaummn Haf BEKTOpaMmn 1 nx
cBoicTBa. MoHATME NMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBUCUMOCTb U JIMHENHAS
He3aBMCUMMOCTb BEKTOPOB. basuc n
pa3MepHOCTb JINHEHOrO
npocTpaHcTBa. CUCTEMbI
KoopamHat. KoopauHaTtbl BeKTOpa.
JInHeliHble onepaumn Hag
BEKTOpPaMun B KOOPANHATHOW
(hopme.

2.2. CKanapHoe npounssefeHmne
BeKTOpPOB. CBOWCTBA CKaIAPHOr0
npounsseaeHuns. BoipaxeHune
CKaNipHOro Npov3BeseHns Yepes
KOOpZMHaTbI BEKTOPOB B
OPTOHOPMMPOBAHHOM Gasuce.
[nnHa BekTOpa. Yron mexay
BEKTOpaMu. Ycrosue
OPTOrOHa/IbHOCTN BEKTOPOB.
HanpasnsatoLine KOCUHYChbI
BeKTOpa. Mpoekuwns BeKTopa,
CBOWCTBaA NPOEKLNIA.

2.3. BeKTOpHOEe npowussegeHve 1 erg
CBOICTBA. BblpaXeHne BEKTOPHOro
NpOM3BeEHNS Yepe3 KOOPAMHATbI
BEKTOPOB B OPTOHOPMUPOBaHHOM
6asuce. Mnowanb
napasneno-rpaMma un
TPeyrosibHUKa. Y cnosue
KONNMHEeapHOCTU BEK-TOPOB.




Anpaktudeckaa egnHuua: AHanmTnyeckas reomeTpusa

3. 3.1. ToHATMe 06 ypaBHEHUAX
NNHWI 1N NOBEPXHOCTEN.
Anre6-panyeckme NMHUU 1
NoBepxXHOCTU. [110CKOCTL B
Mpo-CcTpaHcTBe. BekTOpHOE, 06LLiee,
HOpMa/IbHOE YpaBHeHWS
nnockoctu. BaaumHoe
pacrnonoXeHwve Ma0CKOCTeN.

3.2. [psamas B N10OCKOCTU U B
npocTpaHcTee. BekTopHoe
ypaBHeHVe, napameTpuyeckme u
KaHOHWYeCKMe ypaBHEHNS NPAMbIX.
B3anmHOe pacnonoxeHue Npsambix,
NPsSMbIX WU MNOCKOCTEN. PaccTosiHME 2 8
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 00 NIOCKOCTY B MPOCTPAHCTBE.
3.3. KpuBble BTOpOro nopsska.
KaHoHWYecKure ypaBHEHNA 1
OCHOBHble CBOICTBA. Y paBHEHMS
KPVBbIX 2-r0 NopsaaKa B NoSAPHbIX
KoopAmHaTax.

3.4. IoBepxHOCTM BTOPOro
nopsgka. KaHoHuyeckme
ypaBHEHNS N OCHOBHbIE CBOMCTBA.
MeTog ceyeHuii. MoBepxHOCTU
BpaLlleHuns. LinnnHagpuyeckue
No-BepPXHOCTU. KOHYC.

AvpakTnyeckas eanHMLa: NeMeHTbl IMHERHON anre6pbl




4. 4.1. lnHeliHbIl onepaTop.
MaTtpuua n1HeiiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasoBaHus. Matpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
orneparopa.

4.2 JlvHeliHbIiA onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

4.3 KBagpaTuyHble (POpMbI.
MatpunyHas 3anuck. N3mMeHeHKe
MaTpuLLbl KBaapaTU4HOM POpMbI
npu 3ameHe 6asuca.
Knaccudmkaums KsagpaTuiHbIX
(hopm. MprBeaeHVe KBaLpaTUYHONM
(hOpMbl K KAHOHUYECKOMY BULY.
Kputepuii CunbaecTpa. 3akoH
WHepuun. MNpasuno fekapTa.

4.4 TMpuBeaeHVe ypaBHEHNI
KPUBbIX 1 NMOBEPXHOCTEN BTOPOro
nopsiKa K KaHOHWYECKOMY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

thopm.

10, 8,9

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

hopmbl, Hac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0by4eHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AnpakTnyeckas eguHmua: Boicwas anrebpa

1. 1.1. MaTpuubl 1 onpegennTenu.
1.2. CncTeMbl NINHENHBIX
ypaBHe-HWiA.

10

1,3,6

a) U3y4yaeT METOAbI peLLe-Hus
A5 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
)

6) 3HaKOMUTCA C MeToLa-Mu
1ccneaoBaHns 1 pe-LeHns
CUCTEM NIVHEN-HbIX YPaBHEHWIA;
B) YUMTCA HAXOANTL PasfioXeHme
BeKTOpa no 6asucy.




2. 2.1. JInHeiHble onepayun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "
CMeLLlaHHOe Npou3BeaeHuns
BEKTOPOB.

2.3. Pa3noxeHve BeKTOpa no
6asucy.

10

2,7

a) M3y4yaeT B3anMHOe
PacrooXeHvie BEKTOPOB:
KOIMHEeapHOCTb,
OPTOro-Ha/IbHOCTb,
KOMMaHap-HOCTb;

0) NpUMEHSAET MeTObI
BEKTOPHOIA anrebpbl K
pe-LUEHMI0 reOMeTPUYECKIMX

3ajau.

AvpakTudeckaa eguHua: AHanu

TnYeCcKas reoMeTpus

3. 3.1. MoHATKE 06 ypaBHEHUAX
NMHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
NOBEPXHOCTK. M10CKOCTL B
Mpo-CcTpaHcTBe. BeKTOpHOE, 06LLiee,
HOpMa/lbHOe YpaBHEHWS
naockoctu. BaanmHoe
pacnosioXeHwve NJIoCKOCTEN.

3.2. [Mpsamas B NIOCKOCTU U B
npocTpaHcTBe. BekTopHOe
ypaBHeHwue, napameTpuyeckme n
KaHOHWYeCKue ypaBHEHNS NPAMbIX.
B3avMHOe pacrnosfiokeHune npamblXx,
MPAMbIX W M0CKOCTENR. PaccTosHme
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 [0 MI0CKOCTM B NPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWYeckmne ypaBHeHUS 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 NopsagKa B NoSSPHbIX

KOOpAMHaTax.

4,5

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




4. 4.1. lnHeliHbIl onepaTop.
MaTtpuua n1HeiiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasoBaHus. Matpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
orneparopa.

4.2 JlvHeliHbIiA onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

4.3 KBagpaTuyHble (POpMbI.
MatpunyHas 3anuck. N3mMeHeHKe
MaTpuLLbl KBaapaTU4HOM POpMbI
npu 3ameHe 6asuca.
Knaccudmkaums KsagpaTuiHbIX
(hopm. MprBeaeHVe KBaLpaTUYHONM
(hOpMbl K KAHOHUYECKOMY BULY.
Kputepuii CunbaecTpa. 3akoH
WHepuun. MNpasuno fekapTa.

4.4 TMpuBeaeHVe ypaBHEHNI
KPUBbIX 1 NMOBEPXHOCTEN BTOPOro
nopsiKa K KaHOHWYECKOMY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

2 8 10, 8,9

thopm.
4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs
CcbinkuM Ha
o Yacbl Ha Yacbl Ha
No Buabl camocTosATeNbHOM paboTbl pesynbTaThbl
BbIMOJ/IHEHME [KOHCYbTaunn
06y4eHus
Cemectp: 1
1 |KOHTpOJ‘IbeIe paboThbl |3, 4,5 |O |O

. beknemuwes . B. Kypc aHanMTUYECKO reOMETPUN W TIMHEHON anrebpsbl : y4e6HUK ans By3os / . B.
beknemuies. - M., 2008. - 307, [1] c.

2 |pr3 12,4,5,6 |30 4

. beknemuwes . B. Kypc aHanMT14ecKoin reoMeTpUM 1 NMHENHOR anrebpbl : y4e6HMK ans By3os / . B.
beknemuwes. - M., 2008. - 307, [1] c. byrpos #. C. Bbicwias maTemaTuka. [B 3 1.]. T. 1 : [yuebHuK ans
BY30B M0 MHXEHEePHO-TeXHMYeCKUM cneyunansHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.:un.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |4, 5,6 |26 |4

. beknemuwes . B. Kypc aHanIMTU4eCKO reoOMeTpuUmn 1 IMHENHOI anrebpsbl : y4ebHMK ans By3os / . B.
Beknemuwes. - M., 2008. - 307, [1] c. byrpos A. C. Bbicwas matematuka. [B 31.]. T. 1 : [y4ebHVK ans
BY30B M0 MHXXEHEPHO-TEXHMYECKM cneyunanbHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: 1.

4 |ﬂ,ononH|/|Teanaﬂ yyebHas AesTeNbHOCTb |3, 4,5 |2 |O




. beknemuwes . B. Kypc aHanIMTUYeCKO reOMeTpUM 1 NIMHENHOI anrebpsbl : y4ebHMK ans By3os / . B.
beknemuwes. - M., 2008. - 307, [1] c.

5 |I'Io,qr0TOBKa K atTectauum |10, 8,9 0 |4

. byrpos fA. C. Bbiclwas matematuka. [B 3 1.]. T. 1 : [yuebHVK AN BY30B M0 VHXEHEPHO-TEXHNYECKUM
cneyunansHocTam] / 4. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284 c. : un.

5. TexHonorns obyyeHuns

[nsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTe/IbHOV PaboThl 06YUAIOLLIMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCS MHOPMaLOHHO-KOMMYHWKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnmua 5.1
JeAatenbHoCTb MHdopmaLnoHHO-KOMMYHUKALMOHHbIE TEXHONOT NN
VHhopmumpoBaHme MopTtan HI'TY
Pa3melLeHme yuebHbIX Mopran HITY
MaTepvasnioB

6. MpaBunna aTTecTayum obyvaroLmMxcs No y4ebHon gucumninHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNO/Mb3YeTCs 6anNbHO-PEMTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LKane n 15-ypoBHesor ECTS.

Kpatkas nHgopmauums o bPC npvseseHa B 1a6s. 6.1.

Tabnmua 6.1
MWUH. o
OueHnBaeMble BUJbI AesATENbHOCTY 00yYatoLLmXcs 62 MakcumanbHbI 6ann
Cemectp: 1
Jexyus: 10 20
lIpaxmuueckue 3auAmMUA: 10 20

KoHTponmpytowye matepuasbl npuBoasaTcs B "ViBneBa A. M. JInHeliHas anrebpa. AHannTM4eckas reometpus : yuebHoe nocobue ans 1 kypca Bcex (hakynbTeToB 1 (hopm
06yyeHusi / A. M. Menesa, M. N. Npunyukas, W. . YepHbix ; HOBOcK6. roc. TexH. yH-T. - HoBocmbupck, 2009. - 149, [1] c. : un., Tabn."

Prs: | 6 | 20

KoHTponmpytowye matepmaibl npuBoasaTcs B "ViBneBa A. M. JInHeliHas anrebpa. AHannTM4eckas reomeTpus : yuebHoe nocobue ans 1 kypca Bcex (hakynbTeToB 1 (hopm
06yyeHusi / A. M. Uenesa, M. N. Npunyukas, . [. YepHbix ; HOBOcK6. roc. TexH. yH-T. - HoBocmbupck, 2009. - 149, [1] c. : un., Tabn."

Drzamen: | 20 | 40

KoHTponupytoLmre MaTepuanbl (CMIMCOK BOMPOCOB) NpUBOAATCA B "Beknemuiues [. B. Kypc aHanMTU4eCKoli reoMeTpum 1 nnHeliHol anre6pb : yue6HNK ans By3os / [. B.
beknemuwes. - M., 2008. - 307, [1] c."

B Tabnuue 6.2 npenctasieHO COOTBETCTBYE POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHWS AUCLUMIVHBI.

Tabnuua 6.2
Kogbl Dopmbl
KOMMETEH KOHTpPONA
< PesynbTaTbl 00yyYeHUs P
umnn 3awmTa 3
®roc LT | swsawen
OlK.1 | 310. 3HaTb YHMBEPCA/ILHOCTb MaTEMAaTUYECKMX METOZO0B B MO3HAHWMN OKPYXAIOLLEro Mmpa +

37. 3HaTb 6a30Bble MONOXEHUS (hyHAAMEHTaNbHBIX Pa3AenoB MaTeMaTVKN B 06bEME,
Heo6X0AMMOM [151 BNlafieHNst MaTeMaTUYecKMM annapaTom s 06paboTKM MHGOpMAaLMK 1 + +
aHa/IM3a flaHHbIX B 06/1aCTV NPOECCHOHANBHOM LeSTeNbHOCTM

y4. ymMeeT paboTaTb C CUCTEMHBIMU eCTECTBEHHOHAYUHbIMU MOLENSMM 0ObEKTOB
NpoeccMoHaNbHON AeATeNbHOCTU




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. UeneBa A. M. OcHoBsI ayireOphl U aHATUTAYECKON reoMeTpuu : [yueOuuk] / A. M. Uenesa, A. I
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM paboTe : yueOHOe mocobue / A. M. Henesa, JI. B.
Kosanesckas, U. /1. Yepnsrix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTofnuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeTopaunyeckoe obecreyeHne

1. byrpos 4. C. Beicmas matemaruka. [B 3 1.]. T. 1 : [yueOHuk asis By30B 1o
UHXeHepHO-TexHnueckuM crennansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. @ WL

2. bexnemumes /[. B. Kypc ananutiueckoi reoMeTpuu U JIMHEHHON anreOpsl | yueOHUK 1Sl By30B
/ . B. bexnemures. - M., 2008. - 307, [1] c.

3. Usnea A. M. Jluneiinas anreOpa. AHaTuTHYeCKas reoMeTpus | yueOHoe mocobue mis 1 kypca
Bcex (pakynpTeToB u Gopm obOyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. [ Yepusix ; HoBocuO.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabm.

4. Usnesa A. M. I'oToBHMCSI K KOHTPOJILHOM padoTe : yueOHOe nmocodue / A. M. Usnesa, JI. B.
Kosanegrckas, U. /1. Uepubix ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

8.2 CneupannsnpoBaHHoe NporpaMMHoe obecrneyeHme
1 Windows
2 Office

9. MaTepuanbHO-TEXHUYECKOe 06ecrneyeHme

IMpe3eHTaLUMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME MpeseHTaLMOHHOE 060PYA0BaHNE
(MynbTUMeMa-MPOEKTOP, 3KPaH, KOMMbIOTEP (UCMOMb3YeTCA AN1A NpeACcTaBeHUs
419 ynpas/ieHuns) NeKUMOHHOro marepvana
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHass cTpykTypa (oHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE
npusezeHa B Tabnure.

Jlunetinas anre6pa

Tabmuna

DopMmupyeMble
KOMIICTeHIIUH

IToxka3zaTenan
chopMUpPOBAHHOCTH
KOMIIeTeHIM i
(3HaHMS, YMEeHUs,
HaBBbIKH)

Tembl

Iranbl OEeHKH KOMIIeTeHIHii

Meponpusitust
TeKylIero
KOHTPOJISt

(xypcoBoii mpoexT,
PI'3(P) u op.)

IIpomesxyTouHnast
arrectanus (3K3amMeH,
3ayer)

OIIK.1 cmoco6HOCTE
HCITIONIB30BAaTh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEHCTBYIOIINE B
nporiecce
HM3TOTOBJIEHUS
MAaIIHHOCTPOUTEIHH
BIX U3AEIIUN
TpedyeMoro
Ka4yecTBa, 3aJJaHHOTO
KOJIMYECTBA MPH
HaVMEHbBIIUX
3arparax
0OII[ECTBEHHOI'O
Tpyna

37. 3HaTh 0a30BbBIE
MTOJIOKECHHUS
(byHIaMEHTaTBHBIX
pas3zenos
MaTeMaTHKHU B
o0Beme,
HEOOXOAMMOM IS
BIIAJIEHHS
MaTeMaTHYECKUM
anmnapaTom st
00paboTku
nHpOpPMALUU 1
aHa/M3a JaHHBIX B
obmacTu
po¢eCCHOHATBHOM
JEATEIbHOCTH

1.1. Marpunst. Onepanuu Haj
MaTpuriamMu. OnpeenuTens
MaTpHUIIBI ¥ €r0 CBOMCTBA.
Ooparnas marpura. [Toctpoe-
HHUe oOpaTHOW MaTpunbl. 1.2.
JIuHeliHas HE3aBUCUMOCTD
CTPOK H CTOJIOI[OB MaTPHIIEI.
Panr matpunel. HensmeHnnoctsb
paHra mpu 3JIeMeHTapHBIX
mpeoOpa3oBaHUSIX MATPHIIEL.
Panr cryneHuatoil MaTpuibl.
Brruncienue panra MaTpHITBI C
noMouibio aaroputma ['aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cucrtembl TMHEWHBIX
ypaBHeHUHA. OCHOBHbIE TOHATHUS
U onpezeneHus. MaTpuuHbli
crnoco0 pemreHust. GopMyITsl
Kpamepa. Meton I'aycca.
COBMECTHOCTh CHCTEMEI
JMUHEWHBIX aareOpandecKux
ypaBHEHHH (Teopema
Kporekepa-Kanemm).

PI'3, 3auagaum 1-7

DK3aMeH, Bonpock 1-
15

OIIK.1

310. 3HaTH
YHHUBEPCAIHHOCTh
MaTEMaTHYECKUX
METOIOB B MO3HAHUU
OKPYXKAIOIIero Mupa

1.1. Matpuusl. Onepanuu Haj
Marpuiamu. OnpenenuTenb
MaTpHULbI U €r0 CBOMICTBA.
O6patnas matpuna. [Toctpoe-
HHe 00paTHOW MaTpuubl. 1.2.
JIuneiiHas HE3aBUCUMOCTh
CTPOK M CTOJIOIIOB MaTPHIIBL.
Panr marpunel. Hensmennoctsb
paHra IpH 3JIeMEHTapHBIX
MIpeoOpa30BaHUAX MaTPHIIBL.
Panr crynenuaToil MaTpHLBL.
Brruncienue panra MaTpHIbI C
nomMolnsko anropurma [Maycca.
Teopema o 6a3ucHOM MUHODE.
1.3. Cucrembl THHEWHBIX
ypaBHeHHHA. OCHOBHBIC TOHATHS
U onpezaeneHus. MaTpuyHbIi
crioco6 pemeHust. PopMyITsl
Kpamepa. Meton I'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHUH (Teopema
Kponekepa-Kanenm).

DK3aMeH, BOIpocH! 16-
31

OIIK.1

y4. ymeeT paboTath ¢
CHUCTEMHBIMU
€CTECTBCHHOHAYYHBI
MU MOJIEJISIMU
00BEKTOB
npodeccuoHaTLHOM
JIeSTeIIbHOCTH

1.1. MaTpuris! 1 onpenenTeny.
1.2. Cucrembl TMHEWHBIX
ypaBHe-Huil. 1.1. Matpuusl.
Omnepanuy Hal MaTPHIIAMH.
OmnpenenuTeas MATPUIBI U €TI0
cBoiicTBa. OOpaTHas MaTpHIIA.
ITocTpoe-aue oOpaTHOH

PI'3, 3agaun 8-13

DK3aMeH, BONpOCk! 32-
48




Matpuipl. 1.2. Jluneitnas
HE3aBHCUMOCTh CTPOK U
CTONOIOB MaTpuIlbl. Panr
Matpuisl. Hem3MeHHOCTh paHTa
TIPU 3JIEMEHTapHBIX
mpeoOpa3oBaHUSIX MATPHIIEL.
Panr crynenuaToil MaTpuubl.
Brruncnenue panra MaTpuIls! ¢
noMouiblo anroputma I'aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctembl TMHEWHBIX
ypaBHeHUH. OCHOBHBIE TOHATUS
U onpeaeneHus. MaTpuuHbIi
crnoco0 pemreHust. opMyITbI
Kpawmepa. Meton 'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0pandecKux
ypaBHEHHH (TeopeMa
Kponekepa-Kanemmm).  2.1.
Bexkrtopsl. JIuneliHble onepauuu
HaJl BEKTOPaMH U UX CBOMCTBA.
ITonsTne nuHeHOrO
npocTpaHcTBa. JIuHeitHas
3aBUCHMOCTb U JIMHEIHASA
HE3aBHCHUMOCTh BEKTOpOB. baznc
1 pa3MEpHOCTh JIMHEHHOTO
npocrpaHcTBa. CHCTEMBI
koopauHaT. KoopanHate!
BekTOpa. JInHeiHble onepauuu
HaJ| BEKTOpaMU B KOOPAUHATHOMI
¢dopme. 2.2. CkanspHoe
HPOU3BE/IEHIE BEKTOPOB.
CBoiicTBa CKaIIPHOTO
npou3sBesieHus. BelpaxeHnue
CKaJIIPHOTO MPOU3BEICHNUS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[nuna BekTopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Hamnpasnstromniie KOCHHYCHI
BekTopa. [Ipoekmust BekTopa,
CBOMCTBa npoekuuii. 2.3.
BexTopHOe npou3BeieHe U ero
cBoiicTBa. BelpakeHue
BEKTOPHOT'O TIPOM3BEICHHS
yepe3 KOOPIUHAThl BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
[Tnomans napamneno-rpamMmma u
TPeyrojbHHUKA. Y CIIOBHE
KOJIJIMHEaPHOCTH BEK-TOPOB.
2.1. JIuneliHble oniepauy HaJl
BEKTOpaMH U UX CBOHCTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMeIIaHHOE ITPOU3BEACHNUS
BeKkTOpoB.  2.3. Paznoxenue
BekTopa 1o O6asucy. 3.1.
[Tonsarue 06 ypaBHEHHAX JTUHUN
U oBepxHoCTe. Anreo-
panuecKkue IMHUU U
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekTopHoe, obiee,
HOpPMAaJIbHOE YpaBHEHUS
IIOCKOCTHU. B3anMHoe
pacrooX)eHue MmIocKocTel. 3.2.
IIpsmas B IIOCKOCTH U B
npocTpancTe. BekTopHoe
ypaBHEHHE, TApaMETPUIECKUE U




KaHOHMYECKHE YPaBHEHUS
npsMbIX. B3anmuoe
PACIONOKEHNE MPSIMBIX,
TIPSIMBIX U TTIOCKOCTEH.
Paccrosnue ot TOUku 10
NPsIMOM Ha INIOCKOCTH U JI0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussie BTOporo nopsiaxa.
KaHoHMYeckne ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUs
KPHBBIX 2-TO MOPsi/IKa B
MOJISIPHBIX KoopAuHaTax. 3.1.
[onsarue 06 ypaBHEHHUSAX JTHHAN
1 TIOBEPXHOCTEH. Anre6-
pandecKue JUHUN U
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOPMaJIbHOE YPaBHECHUS
IJI0CKOCTU. B3anMHoOe
pacrnosyio>KeHue MIOCKOoCTeH. 3.2.
IIpsimMast B IUIOCKOCTH U B
npocTpaHcTse. BektopHoe
ypaBHEHHE, TapaMETPUIECKUE U
KaHOHMYECKHE YPaBHECHUS
npsMBbIX. B3anmHOE
PpAacIIoI0KeHHE MPSIMBIX,
TIPSMBIX ¥ TUIOCKOCTEH.
Paccrosnue ot Touku 10
MIPSMOH Ha MJIOCKOCTH | 10
IJIOCKOCTH B IIPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO MOPAIKa B
HOJISIPHBIX KOOpAWHATax. 3.4.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
KanoHnyeckne ypaBHEHUs 1
OCHOBHBIE CBOMCTBa. MeTon
ceueHuid. [loBepxHoctu
Bpamienus. Linnnaapudeckne
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiil oneparop. MaTtpuna
JUHEHHOTO peoOpa3oBaHUs.
M3MeHeHne MaTpuLbl
JUHEHHOTO PeoOpa3oBaHUS
pu 3aMeHe Oasuca.
CoOcTBeHHBIE UnCha U
COOCTBEHHBIE BEKTOPHI
JIMHEIHOTO TpeoOpa3oBaHusl.
Martpuna 1uHeNRHOro
npeoOpa3oBaHus B Oasuce 3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
Yca0Bus IPOCTOM CTPYKTYPBI
omneparopa. 4.2 JInHeHHBIN
OIIepaTop B €BKIHUI0BOM
MIPOCTPAHCTBE.
CamMocomnpsKeHHBIH orepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OIepaTopa.
[TpuBenenne MaTpuLb!
CaMOCOIIPSDKEHHOT'0 ollepaTopa
K TMaroHaJbHOMY BHIy. 4.3
KBanpaTuanbie GoOpMBI.
Marpuunas 3anuce. zmenenue
MaTpHIBI KBaAPATHIHOH (HOPMBI
TIpH 3aMeHe Oasmca.




Knaccudukanms kBagpaTHIHBIX
¢dhopwm. [TpuBenenune
KBaIpaTUIHOH (POPMBI K
KaHOHHYECKOMY BHIY.
Kpurepwnii CuibpBectpa. 3akoH
nHeprun. [Ipasuno [ekapra. 4.4
IIpuBenenue ypaBHeHU
KPHBBIX M IOBEPXHOCTEH
BTOPOTO IMOPSIIKa K
KaHOHMYECKOMY BHJY HAa OCHOBE
TEOPUH KBAJPATUYHBIX (QOPM.

2. Meroauka oneHKH 3TanoB GopMUPOBaAHNSI KOMIIETEHUMH B pAMKaX JUCUMUILIMHBI.

[IpomexyTouHas arrectanus 1Mo AUCUMILIMHE TPOBOJUTCA B 1 cemecTpe - B opMe IK3aMeHa, KOTOPBIH
HalpaBJIeH Ha OLIeHKY cpopmupoBanHocTH KomreTeHuuit OITK.1.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMH MPOBEPSAETCS MPU MPOBEACHUH MEPOIPHUITHIA TEKYILIEro
KOHTPOJISI, YKa3aHHBIX B TaOnwuie pasnena 1.

B 1 cemectpe 00si3aTelbHBIM 3TAallOM TEKYLICH aTTECTAIlMM SBISETCS pacdeTHO-TpaduvecKoe 3a/aHue
(paborta) (PI'3(P)). TpeboBanus k BoimonHenuto PI'3(P), cocraB u mpaBumiia oleHku chopMyITupOBaHbI B
nacnopte PI'3(P).

OO01me npaBuiia BEICTABJICHUS OLIGHKU 110 AUCLUILIMHE ONPEAEIAOTCs OaliIbHO-PEUTUHTOBON CUCTEMOMH,
IPUBEIEHHON B paboyeil mporpamMMe yueOHOM TUCIUIITUHBI.

Ha ocHOBaHuM NpHUBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIU BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHuuu OIIK.1, 3a koTOpble OTBEUaeT TUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETCHIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEPHKAHUE Kypca OCBOEHO YaCTHUYHO, TPOOEIbI MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hopMHUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMpOrpaMMoii 0Oy4deHHs y4eOHBIX 3a/JaHUil HE BBIIOJIHEHbBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBblii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHYECKOE COJIEPKaHNE Kypca OCBOCHO YaCTHYHO, HO IPOOeIbl He HOCAT CYIIECTBEHHOI'0 XapakTrepa,
HEOOXOMMBbIEe MPAKTUUECKHE HABBIKA PaOOThI ¢ OCBOCHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO IPEyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUl BBIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBITIONHEHHS] pPa0dOT OTBEYAET BCEM OCHOBHBIM TPEOOBaHUSIM, TEOPETHUECKOE
CoJlep’KaHhe Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOenoB, HEKOTOPHIC MPAKTUYECKHUE HABBIKHM PaOOTHI C
OCBOEHHBIM MaTepuaioM c(HOpMUPOBaHBI HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoii 00ydeHUs
yueOHbIe 3aJaHUs BBITOIHEHBI, KAYECTBO BBIMOJIHEHHUS HU OJHOTO W3 HUX HE OIEHEHO MUHUMAIIbHBIM
YHUCIIOM 0aJsIoB, HEKOTOPHIE U3 BBIMOJHEHHBIX 33JaHHI, BO3MOXKHO, COJEPKAT OIMIHOKH.

IIpoaBMHYTHI. YPOBEHb BHIOIHEHHS pabOT OTBEYAET BCEM TPEOOBAHMAM, TEOPETUUECKOE COJICPIKaHNE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOesoB, HE0OX0AMMbIE PAKTUYECKUE HAaBBIKU PabOThI ¢ OCBOCHHBIM
MaTteprajoM chOpMUPOBaHBI, BCE NPEAYCMOTPEHHBIE MpOrpaMMoi oOyueHHs YydeOHbIE 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIMOJHEHHSI OLICHEHO YHUCIIOM OaiiioB, OJU3KUM K MAaKCUMAaJIbHOMY.



,DenepapHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIACHNE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

DK3aMeH MPOBOIUTCS B TMUCBMEHHON (opme, 1o Owmneram. buer ¢dopmupyercs 1o
CIICTYOIIIEMY TIPABIITY: TIEPBbI BOMPOC BHIOMPASTCS W3 TUAra3oHa BOMPOCOB 1-24, BTOpOIi BOIpoOC
W3 JMara3oHa BOMPOCOB 25-48 (CIMCOK BOMPOCOB NMPUBEACH HWXE). TpeTbuM 3aaHreM B OWJIETE
SBISICTCS 33/1a4a MO JI000H Teme Kypca. B Xone sk3ameHa mperofaBaTelb BIpaBe 3a]aBaTh
CTYJICHTY JIOTIOJTHUTEILHBIE BOIIPOCKI U3 00I1Iero nepedHs (11. 4).

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHWBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@DakynbTeT

buier Ne
K 9K3aMeHy 1o qucuuiuiiHe «JInHeiHas anredpay

1. Teopema o panre. Teopema Kponekepa-Kanemnnu.
2. CBoiiCTBa U TEOMETPUUECKUI CMBICI BEKTOPHOTO MPOU3BEACHHUS.
3. Pemiuth MaTpuuHOE ypaBHEHUE

1 2 3 2 1 11 0o 2 7
1 1 1)-X-[(3 -1 0])]=1-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamnuch)
(mata)

2. Kpurepun ouenku

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYJAOBJIETBOPUTEIbHBIM, €CIIH CTYJACHT PH
OTBETC Ha BONPOCHI HE JaeT ONPENEJICHH OCHOBHBIX TOHSATHH, NMPH PEIICHUW 3aJ1a4u
JIOTyCKAeT MPUHIMITHAIBHBIEC OTHOKH,

e onenka cocrasister 0-10 6annos.

» OTBeT Ha 3K3aMEHAIMOHHBIN OWJIET 3aCUMTHIBAECTCS HAa MOPOrOBOM YPOBHE, €CIIH CTYAEHT MPH
OTBETE Ha BOIPOCHI JIaCT ONPEIACICHUE OCHOBHBIX MOHSATHH, TP PEIICHUU 3aJIaud JIOMYCKAeT
HETPUHIIMITHAIBHBIE ONTUOKH, HAIIPUMEP, BHIYNCITUTEIBHBIE,

» onenka cocrasisier 11-20 6annos.

* OtBeT Ha PK3aMCHAIMOHHBIN OMJIET 3aCUHUTHIBACTCS Ha 0A30BOM YPOBHE, €CIIH CTYACHT IPH
OTBETE Ha BOMPOCH (POPMYJIUPYET OCHOBHBIC MOHATHS, TEOPEMBI, HE JOMYCKAET OMIUOOK MPH
pEILICHUH 33/1a4H,

» onenka cocrtasisier 21-30 6annos.

* OTBeT Ha K3aMEHAIMOHHBINA OWIICT 3aCUYNTHIBACTCS Ha MPOJABHHYTOM YPOBHE, €CIIH CTYICHT



XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUCCKHE 3a1auH,
» orueHka cocrasiisiet 32-40 6annos.

3. IIIkana oneHKH

B o0mieii onieHKe 1Mo JUCHUIUIMHE 3K3aMEHAIMOHHBIE OayIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBbI, NpPHUBEIEHHBIMM B paboueil mporpamme
JUCLUIUINHBI.

4. Bompocsl K 5K3aMeHy N0 JUcHHILInHe «JIuHelHas anredpa»

1. ITonsatue momns. Yucnoesle noid @, R, C. KoHeuHbIe MOII.

2. Ilome KOMIIIEKCHBIX 4HCEl. MoAynb M apryMeHT KOMIUIEKCHOro 4Hcia. QopMBL 3alllcH
KoMIIIeKcHBIX uncel. @opmyna Myaspa. HaxoxaeHne kopHeit n-if cTelleHH KOMIIIEKCHOTO
qHcna.

3. Ilomsatne xoneuna. Kombrno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anre6psl. PasnosxeHne MHOIOWIEHOB Ha MHOXHTeNHN B rore R. HaxoxaeHne neinsx KOpHeil
MHOTO4IIEHA.

4. Anrebpa Matpnil. KoabIio MaTpHIl HAJ ITOIEM.

5. Onpenenutens obpaTHMOCTH MaTpHITEL. CBoMCTBA ompeaennTenei.

6. ObOparHag MaTpuua. MeToapl HaxokAeHUs: 00paTHOI MaTpULBL.

7. Panr Marpunbl. MeToapl HAXOAKISHHs paHra MaTpPHIEL

8. IlpocTpaHCTBO apupMeTHIecKHX BeKTOpPOoB. KpuTepHil MHHeHHON 3aBHCHMOCTH CHCTEMEI
apuMeTHdecKIX BeKTOpoB. TeopemMa o OasncHOM MuHOpe. KpuTepmil mHHeNHHOI
3aBHCHMOCTH CTPOK (CcTONOIOB) KBaApPaTHON MaTPHITEL

9. PemeHne HeBHIPOKACHHBIX CHCTeM JIHHEHHBIX ypaBHeHHMIT MeromoMm Kpamepa, MeTomom
oprnara-T'aycca i ¢ moMoIeio oOpaTHOIT MaTPHITBL

10. Teopema Kponekepa-Kanemm. HaxoxneHue oOwmero pelleHUs CHUCTeMBl JIHHEHHBIX
ypaBHESHHUI.

11. IlpuBeneHHas cHcTeMa THHEHHBIX ypaBHeHHMi. (DyHIaMeHTanbHasl cHCTeMa pelleHHI
(¢.c.p.). Teopema o cBs3u oO0mIero pemmeHNs CHCTEMEI JTHHEHHBIX ypaBHeHH# u ¢.c.p.
[PHBEJCHHOMH CHCTEMBL

12. T'eoMeTpHIecKOoe BEKTOPHOE MPOCTPAHCTBO. ba3lc B MPOCTPAHCTBE, HA IUIOCKOCTH H HA
MPAMOIL.

13. HexaproBa cuctemMa koopamunat, IIJICK. J{mina BexTopa. PaccTognne MeXKIy TOYKAMH.
Oprt BekTopa. IIpoeknusa. HanpaBasdtomye KOCHHYCHI.

14. CkamapHoe Npom3BelcHHe: oIpeAcTeHHe, CBoOHCTBa, BEIpakeHHEe B JCKapTOBEIX KO-
OpIMHATAaX, HaXoXJIeHHe yITa MeXIy BeKTOpaMH, HaxXoiIeHHe HpoeKIuu. (OHU3HMYecKHil
CMBICIT CKAIIIPHOT O MIPON3BEISHHU.

15. BekTopHoe mpom3BeJeHMe: oIpefeleHHe, CBOHCTBa, BEIpakeHHe B JeKapTOBEIX KO-
opIHHATaX, (PH3MIecKUil CMBICT.

16. CmemaHHOEe IpoH3BeleHHe: OIpelelcHHe, CBolicTBa, BRIpa)keHHe B IeKapTOBBIX
KOOpIHHAaTax.

17. YpaBHeHns npsMoil Ha IUNIOCKOCTH (oOlmee ypaBHeHHe, IMapaMeTpHUYecKUe yPaBHEHIM,
KaHOHIUeCcKoe ypaBHeHNe, ypaBHeHHe B 0Tpe3Kax).

18. YpaBHeHNe IpAMOIl Ha IUIOCKOCTH C VIJIOBEIM Koa(duruentoM. HopManbHOe ypaBHEHHe
mpsiMoii. B3zanMHoe pacronoxenne npsaMerx. HaxokaeHne yria MeK/Iy TPSMBIMIL.

19. VpaBHeHH INIOCKOCTH B IIPOCTPAHCTBe. B3auMHOe pacoiokeHne IIIOCKOCTel.

20. VpasHeHHS NpIMOH B NPOCTPAHCTBe. B3auMHOe pacHolOkeHHe MPIMEIX, HpAMoil n
ILTOCKOCTHL.

21. JlureitHble DpocTpaHcTBa: onpeAelcHNe H IpuMepsl. Kputepnil miHeiiHoil 3aBHCHMOCTH
BEKTOPOB.

22. Basuc. ITpumeps! 6a3ucos. KooparHate! BekTopa. CBOHCTBA KOOPAHHATHEIX CTONOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpPOB. PaHI cucTeMEBl BeKTOpoB. TeopeMa o paHre
KOHEYHOH CHCTeMHl YHCIOBEIX BeKTOPOB. PasMepHOCTh IpocTpaHcTBa. KoHedHOMepHEBIE 1
OeckoHeUHOMepHEIe IpocTpaHCcTBa. Teopema 0 JONOTHEHUH cHCTEMEI BEKTOPOB 0 Oa3Hca.



24. 3ameHa Oaszuca. Marpuna nepexopa. IIpeodpazoBaHie KOOpAHHAT BeKTopa IIPH CMeHe
Oazuca.

25. Hzomop¢pusM THHeHHBIX TpocTpaHcTB. TeopeMa 00 M30MOp(H3Me JHHEHHBIX
IIPOCTPAHCTB.

26. JlumeliHO® HOAIPOCTPAHCTBO: OMNpeleleHHe M IpuMepbl. CyMMa H IepecedcHHe
IOANPOCTPAHCTB: OIpeJelleHe H CBA3b pasMepHocTeil. IIpaMas cyMMa HoAnpocTpaHCTB.

27. TlomsTHe nWHeTHOrO WOANPOCTPAHCTBA W JHHeiHOro MHorooOpasmsa. IIpuMepsr
MHOroo0pasmii.

28. JIuHelHEIe ONepaTOpEl: OIpeleleHHe H TpPHMephl. [IpocTpaHCTBO IHHEHHBIX OIle-
paTopoB.

29. Ilpou3BeneHNe THMHEITHBIX ONEPAaTOPOR: OMNpejeleHHe U cBolicTBa. KpuTepnnm HeBEHI-
POXKISHHOCTH JINHEIHOrO ollepaTopa.

30. SAngpo, oOpa3, paHr u gedekT IHHeiTHOTo onepaTtopa. CBA3p paHra U Jedekra.

31. Marpuna nuHeilHOro omeparopa. TeopemMa o© KoopauHATax oOpa3a BeKIOpa IpH
TMHEITHOM TIpeoOpa3oBaHIH.

32. Teopema 06 n3oMop¢d3Me anreOpH THHEHHBIX OIepaTOPOB U anreOphl MaTPHIIL.

33. Cps3p MeXK/Ty MaTPHIAMI JTHHEHHOTO oIlepaTopa B Pa3HEIX Oa3mcax.

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

35. CoOcrBenHEIE 4nclIa U cOOCTBEHHBIE BEKTOpPHI JIHMHEIHOIO OIlepaTopa: OIpeAelIeHHe H
OTEBICKAHHE.

36. TeopeMa o &IHMaroHATBHON MAaTpHIle IHHeIiHOro omeparopa. OTelckaHHe OasHca, B
KOTOPOM MaTpHIIa OllepaTopa JHaroHalnbHa.

37. EmxmupmoBo mnpocTpaHcTBO. HepaBencrBo Kommu-BymskoBekoro. J[miHa BekTOopa B
€BKINI0BOM IIPOCTPAHCTBE: ONpeeleHne I CBOMCTBA.

38. Vrom Mexay BeKIOpaMU B €BKIMJI0BOM IpocrpaHcrBe. Marpuna I'pama. Opro-
HOPMIIPOBAHHEII Da3HC.

39. CkamipHoe INpOH3BElcHHE, IINHA BEKIOpa H KOOPIHMHATBI BEKIopa B OpPTOHOP-
MHpOBaHHOM Oasuce.

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

43. CuMMeTpHYecKHe JHHeliHble oleparopbl B Marpuubl. CoOGcTBeHHBle uHCIa H coOCT-
BEHHBIE BEKTOPBI CHMMETPIIECKOTO OIepaTopa.

44. KpagpaTH4HbIe (OPMBI H IPHBEIeHAE HX K KAHOHIIECKOMY BHIY.

45. KpuBEle BTOPOI0 NOPSIKA U IPUBEJeHIE UX YPaBHeHHI K KAHOHHYECKOMY BUJLY.

46. Dmmmnc (KaHOHAYecKoe ypaBHeHMe, TapaMeTPEl H CROICTBA).

47. Tunepbona u napadona (KaHOHIMUeCKHe YpaBHeHH, ITapaMeTpPEI U CBOIICTBa).

48. IloBepXHOCTH BTOPOrO MOPSIKA.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IHacnopr
pacueTHO-TpadguuecKoro 3agaHus (padoTb)

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

B pamkax pacuerHo-rpaduueckoro 3amanusi (paboThl) MO JAMCHUILIMHE CTYICHTBI
JOJKHBI PELIUTH PAJ 337a4 Ha pa3IM4yHble TEMbI BCETO Kypca.

[lpu BBHINOMHEHUM pacueTHO-rpaduyueckoro 3aaanusi (paboThl) CTYIEHTHI JIOJIKHBI

HU3YYUTh BEChb TCOPCTI/I‘IGCKI/Iﬁ MaTepuall Kypca U IPUMCHHUTDL €ro Ipu pClICHUU NPAKTUYCCKUX
3aaad.

OO6s3atenbHble  cTpyKTypHble uactu PI'3. Bcee 3amanus PI3(P) s saBusrorces
00s13aTeIbHBIMU JIJIS1 BHITIOJIHCHHUSI.

OuenuBaembie mo3unmu: OTAETBHO OLIEHUBACTCS KaXK/I0€ 3a/1aHHE.
2. Kputepuu oneHKH

» PaGoTta cuurtaercs He BBINOJHEHHOW, ecnu BbImosHeHO 25 % 3amanuii PI'3 (P), omenka
COCTaBJIsieT 5 OAJIOB.

* PaboTa cunTaeTcs BBITOJIHEHHOW HA MOPOroBOM YpoBHE, eciu BbimosiHeHO 50 % 3amanuii PI'3
(P), onenka cocrasmnsier 10 6amos.

* PaboTa cunTaeTcs BBHIMOJIHEHHONH Ha §a30BOM ypOBHE, €clid BhIONHEHO 75 % 3amanuii PI'3
(P), ouenka cocrasnser 15 6annos.

» PaboTa cunTaercst BBEITIOJHEHHONW HA MPOABUHYTOM ypoBHE, ecii BoimosiHeHo 100 % 3ananwmii
PI'3 (P), onenka cocrapmnsier 20 6aios.

3. HIkaJuaa oueHkn

B o06meit onenke no aucuumuinHe 6asmisl 3a PI'3(P) yunThiBaroTcst B COOTBETCTBUH C MPaBHIIAMU
OaIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHBI.



4. IlpumepHblii nepedyens Tem PI'3(P)

BarPuaAHT 1

Saaaua 1. Hane koopausarsr sepmmn nupanigisl ApAds Az Ay Cpeaersavm sekTopnoi anrebpel HaiiTn yroa
mexcry pedpann Apds u A Ay, momans rpadn Ay Ao As, npoekupio gekropa Ay As Ha Bexrop A A, obben
HHPAMI/IEL

A1(8.6.4), A2(10,5,5), As(5.6,8), A4(8,10,7)
Saaaqa 2. Ha npsvoit 2e+y+11 = 0 HARTH TOUKY, DABHOYVIAJCHHYID 0T JABYX 38/0aHHbx Tover A(1,1) n B(3,0).
Bagaua 3. COCTABMTE yPABHEHHE [JIOCKOCTI, NPoxXoisiiell depes npayyo (o) 1 Touxy A

T —3 y4+4 z+1
= = , A{4,2, -1
() o= =2 (1,2,-1)

Bagaua 4. Haitru rouky M, cunverpuanyio rouke M orHocurebHO npsmoli:

=05 y+1,8 =z-1,5

| Qs =
M(1,2,3), 0 — ;
. — 2
I R R 2 1 0
A= - . |.D= : L.C=1 3 4 -2 |, K= )
1 7 -5 -5 & 111 0 0 -1 1 2
3 -1 =2 1 -1 00 1 -1 N -1
2 2 1
3 01 1 2 -2 . 1
B=<1—1)'F=(01 2)‘G= o =}'=(o)'Z= B

Juaaaa 5. Pemure cnereny BX =Y meronom Kpamepa n cuctemy CX = Z ¢ noMonbio obpaTHol MaTPHITEL

Suaaema 6. a) Hatrrr rank A, rank (GBF), rank (ZK™).

0) [IpopepnTs Ha COBMECTHMOCTE cHeTeMy AX = K.
Sagaua 7. Pemmnrs merogom Dayeea cuneremy DX = K.

Jamaua 8, Hanm sexrops ag,az, a3,d: ay = (—2,1,1), as = (0,3, 3), a3 = (2,0,-2), d = (2.4,0}.
Tokazars, 910 BEKTOPH @1, dg, az 0bpazyior Oasnc. Paznosnrs sextop d no stoumy Gasucy.

S3ajaua 9. Halirn pazveprocts 1 Gazne mmHelHoN oboioukn gektopor: a; = (1,2,3), ag = (2,3,4), ay = (3.2, 3),

a1 = (L,1,1).

3aaaua 10, Haitrn pasmepnocts u 6a3ue moanpocTpaneTsa peimennii o iHopa ol CHETeMBL THHETTHLIX YPABHE-

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

Bagaaua 11 a) Juselinoe npeodpazsoBaHie ecTh CHMMETPHS BEKTOPA OTHOCHTEIBHO II0CKOCTH w0z, & 3aTeM Cxa-
Tie no ocn Oy B apa paza. Hafitn MaTprmy mumefinoro npeolpalonatis.,

6) Juueiinoe npeobpazosanne 3a4a10 marpuieii A, BuisicHITL FeOMeTpHYeCKHiT CMBICI 3TOM0 JHHEAHOTO 1pe-
olpasoBaHus.

10 0
A= 0 L 1
i g ;

Sajaua 12. Jluneiinoe npeodpazosanne 2agaH0 MaTpunedt @ g Gaznce eg = (1,0,0), g5 = (0. 1,0), ey = (0,0, 1).

2 3 2
= o 2 o
J"‘)' 2 3

a) [lonobpars napamerpet o, 3,y tak, 2100w Marpuua ¢ 6oy cuvmerpuanoi. Hajfitu cobersenupe 1ucaa n
CODCTRENNLIC BEKTOPL AHACHHONO NpeodpasoBanms.

&) Haitrn marpuiy aunefinoro npeobpasosanna B Gasnee n3 cobeTBENHRIX BEKTOPOR 1 B Gasnce r:; =€]—€3+es,
F'; = —e; +e3 — 2es, "'l:ls = —ey + 2eq + £3.

) [lo marpune & cocrapnth KBagparnanyio GopMy o1 nepeMerHbix @, i, 2. Haftn kaHoHAecknil i/ Keapa-
THAHOT POPMEL 1 YCTAHOBHTE, HB/ISMETCS [T OHA HOJOMETEIEHO olpeieieHHol. OTEer N0scHHTE.

Bagata 13, Jansl ypapneHnsa KPHBLIX BTOPOTO MOPSAKA B CHCTEMe Koopmumar ry.

1) a2 -+ ?\/G.‘(.'y + 3”2 = 24

2) 2u? — 2oy + 2% — 20— 2y +1=0.

st obeny KpHERIX:

a) Hafirun kanonuecknit Gazince o HANPARJIEHHE HOBRIX ocell Oz, 0y

6) HameaTs MATPHIY IEpexoIa oT CTApOro Dasuca K HOBoMY. [IpOBepHTE, IT0 3Ta MATPHIA SBJISCTCH OPTOTO-
HATLIOf, ODLACHITL €0 TEOMCTPHCCKHTT CMBICL.

e) [Ipupectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B HEPBOHAYAILHOA CHETEME KOOD/HHAT,



